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TO* 

[&93<Z>«ft;] L E DMBftftm 

^mi- & m«m z&m-tz ®.&mm t , 

£ ft x. L E D J!gW*iR-e* o T , 
v£JI5 5 0 nmW±6 0 5 n mJ^T<0$£H^<b;i^£ titz4?% < 

< fc* J: ^ JC»fiE$nrv*4 7^ ^^^^5l^x.-Cv^LEDBS^^ 0 

[»«2] frlBL EDf^li, i*ti-MI^4 0 0 nmtt±4 9 0 n 
m&TOf&BK^ n^^£^#t1-^l»^ 1 ClB«cOLEDBB0^«o 

IB«c<^LEDHB.W*aP.o 

[W« 4 ] H«I£L E Df^fi, 7 «; y -7°^- y 7*:|*JB|-eirtrlE2&RKfSSS $ *l 
-Cv^lf^ 3 UfElRO L E DflB^^o 

[»^5] mtm^mmmmfrhmmztix^ztmm 1 ^4 <7>v> 

rtiTHlffifcO L E DBB^^o 
fcti 6 Kffi*tf> L E DWmitMo 

1 frh 7 (n^-rtifrizumvL e DB8H£«io 
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mm 2 0 0 2 - 3 4 0 3 6 7 v : 2/ 

[IS^Jll 1] fTlE-7 r^ft5 7 5 nmtt±5 9 0 nmWTW 

zMfaB K £ it & 5Httti§^7m<7> pT^Tfc^ft^H K *3 it * frftiiii^ i; Jt^T 

[W^l 2] 7 5 nmW±5 9 0 n m^TOrSft|gHHi3tt^ mU 

7 * )\s 9 ^-WL<nftitm.mm$, ^Riti«siEH^joit^^7t^i^<7) 1 o % 
[0001] 

[0 0 0 2] 

O^o Sfe<7)L EDflS^^tcti, «f|x.|f, atft^rU^A (GaN) 

v » tz #fe LED ^T<7) y < y y - v K , YAGlO ^» R * L t O & 

o C^^lJOLEDBP^^T'ti. ffeLEDTO^S!4 5 0 nm.Of&ftrt*£ 

[0 0 0 3] 

^^l&t^LEDfft, * (R) , Hi (G) , fcitfW (B) <7)ft£^ 

1- 4 t mfr&tntxm^z efeLED ro^jtzB <> m§t $ nx 0 do 
<t •? & l e DjB«jfcasf-c(i, l e Dm^frbi&ttzfttzmiittf&ytttnzmm 

[0 0 0 4] 



tBIE# 2003-3078197 



<Wm 2002-340367 ^- V : 3/ 

[0 0 0 5] 

n i tt, i & film?* z ntv^«w l e DmwJtm<vmmmmm 

^^Ltv^ 0 i^$tLtv^LEDBS^^f.2 0(t LEDlf 2 It, LE 

1 *&ffi5¥SSO«iPJ§»i:, LED^2 lClt^Mt^ 
fz&><D 'J — K7U-A2 2 a, 2 2b^ix.t^-6o 'J - F7V-A2 2 
-r^>h^{3ii, LEDtf2 l<^>l&*«:^e|lDO^r|pIHRIti-'6*yyMJRIt 
«2 3^tt<btiTJ3»), *7 7 P MK2 3«I (#R*fiS) t±> ML 

EDff 2 ni, mi<owmu2 4iz£^xm±zti* % i o#it^2 4 am 2 

[0 0 0 6] 

»10#fl&*B2 4t±, LED^2 U*y-/lRlt1g2 3rtt:f«U V - 
K71/-A 2 2ai'J:O i '2 2bi: LEDf^-2 1 <Dioy~ <£ T 7 - K 

*iT&*), LED^T-2 1 ^^tU/i^AHctoT^ 1 <7>#JS&gB 2 4 rt^tbfc^Sf 
W^tIc OfcB) ^££&o LEDt?2 1 /i^M^nS^A^fet^^^ 
t±, 3bfc9«2 6 ^#^ft-^^l <7>tfJ!igB2 4 ftAfciO'ftB 
7 0 nm*iJtW^*£^5^5^£7FU ftB (± k? - * 5 7 0 nmflJ^O 

[0 0 0 7] 

2 9 9 8 6 9 6 -^TO* 
[0 0 0 8] 
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HI 2 frhfc>fr%> X. -9 ^OJ: -9 &6feLEDP.PJ!:)^KJ:*U2\ 

<fc o TiSrfe1475«g <io-cv^ 0 
[0 0 0 9] 

T?&*o ibU<om&mz. (Ra) -CffHiffi-f& - t rt*-e# £ c - 

[0 0 10] 

SP«m ISO 8995-1989 K «fc f^ffelfltR a 9 0 Jil 

±0*«{i, ?)l<--?\ AlzfrmZtl, ¥MfelTitRa^8 0m±9 0**H 
OftMte. ^-/lB^S^^o ^iftfefftt&R aO*fi Lv^# £(i 
, »ffllt:iotI^I,^ -fee 7 OJJllt** c t^i Lv> 0 
[0 0 1 1 ] 

LJ&»Lfcj& f <b, f feL EDf T-^ffl^f:t*^efeL EDPS^Tii, Tfc-fe 
[0012] 

[0 0 13] 
KM * Wft-f * * Wfg] 
^HWtC«t*LEDHB.^|^{±, ^<Hlo«7)LEDi?t, MISLED 

ftf^^ttilSfi^SPt L E D!«W*ilf*ot, «!5 5 0 nm 

J£JLL6 0 5 nm^TOli^^M^ti^^ < t -£IW£;ft$£BC£Ut 
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[0 0 14] 

4ti L^Ilifj:i5V>T, ftufBLEDfHWi, t-^»'4 0 0 nmJ-U 
4 9 0 nmJ^T^fSB^ift&Tfc^MI-^o 
[0 0 15] 

[0 0 16] 

wit ^mmm k & ^ r , l e d si^ji , 7 v -7° y m mm 

[0 0 17] 

»i L^mimm^&^x, mtm^mmumm^hmm^tix^^o 

[0 0 18] 

L E Di^f^Iorv^o 
[0 0 19] 

tit L^mmmmj-^^x, mtmrn^m^zm^ ^mmm^^tix^^ 

[0 0 2 0] 

[ 0 0 2 ,1 ] 

[0 0 2 2] 
[0 0 2 3] 

ft i L^&ffl&W-te^X, f frt^-WH*. ?£:K5 7 5 nmJiH±5 9 0 

n mWTOlfiii: £ It -5) fr^i®^^^ W*l«cKi&B K & J t & fr^iti® 
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10 0 2 4] 

L\i*tmffl&Kt3\,*X * r«5 7 5 nm&±5 9 0 nmJ^TWtftiit: 

0%J^±9 5%&T<7>3EBKpgi5£*i-Cv>& 0 
[0 0 2 5] 

&R a £i#fln£-t!r& ct n tiT 
[0 0 2 6] 

[0 0 2 7] 

[f^O^Otf^] 

[0 0 2 8] 

75*4 6 0 nmWftWMI^L, :£«J®7^irt &?fcfi ^ ifc&tf 5 
7 5 nm«t^M^tt^^t L/: D fLT, JifgcO L E Dti 1 ^^ 

2>mmit<V& : &JZ&4 0 0 0 K t J: ^ tC L E DBS0^«<7)^^^P^ L 
, BS0^7t<7)^7t^^^i|iJL7t:o £g«!l±, r£R3 8 0 nmfrh 7 8 0 nmK'O 

<7)|S*. 8 1 TO -r - ? *° > h ?H# <b fefFfiffil&R ali70fcfcofc 

o 

[0 0 2 9] 

*o%t Lxm&^mmti&wm^LR a^t^xo^it-t^^^tm^x^x 
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0 nmrt»<b 7 8 0 nmitWPiaMg^^Cfefcotffi^o^o 
[0 0 3 0] 

0%CL^tfiS (IS5nm) *>*'Mt£^U *K*l*i¥:$iSteSFfili»R a <£> 
10 0 3 1 ] 

0 3W^7 7T"I±, M5 0 0 nmKfcv>Tk"-*£#otf#ig:£j^£ftT 
::t\ Sft^nmC^lt-Sf-^-fr/Fli, j&fi (A -2. 5) nm 
- (A +2. 5) nmO^HiJit*^^®^* 0%H L/c^Uf#*b*l£J!B 

[0 0 3 2] 

t& ? 5 5 0 nmJiJl±6 0 5 nmJJlLT^>iEH^?>a^L^3ft^ftSIEHtwi3»t*5- 
*jSa$«r*^$*-5 L E Dra.W*«0¥*&»feM»R a rt ? ft± 

-f&o &S**5 7 5 nm^ib 5 9 0 n m £ T© ; lffiaKj3lt£5H£j8ifi^& 

2>ZtlZ±t). nmr*&2> 0 #^¥5-2 9 0 8 1 8f^(:tt, <£i^0 

& t<Dm ss w r m v ^ *i & if 7 * i=*Jt k a v > r , if 7 * flprt k ®h t ^ * ->* ^ 

*iftlt4ItJ:J: *K Jf-feTt (^«5 70-590nm) <7>ft£ Ml 

fcTWfilTfca^ ¥*^feiHffi£fcR aiifiTUL^c 
[0 0 3 3] 

&u , -7 utf<n&M!&i± led mmitM(o^m^mm^. r a 43 «t 

[0 0 3 4] 
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[7 4 )V9mtF 1 ] 

if, 14 (a) (b) «r#H9i-*o 14 (a) (i> 7^i^WFl 

WfrftiSaWfc^U 14 (b) (i, ^g&f-tF 1 &mZt:LEDmW%M 

h mat z fitzit<r>ftitfrM ^ui^o 

[0 0 3 5] 

14 (a) frht>fr&£ n "7 1 >U9MtfF 1 "Cl±, ?M5 1 0 nmj@6 0 
5 nm&T^mm^&tf&frftMM^mV'&mmm (Wx.tfjfift5 10nm) 

10 0 3 6] 

:«J:H7^H «Btf Fl^fitLE D.BS0^«(7)^^fefFffflmR a it 

ttt<»ft$EB^5Hfri;W^ l 0 0%tt*s ii9i*B** £ 7 >r ;p * fflj# F l oft 
fc»HCfflv>/d»£\ ^Ifeffi»Rali6 5i:4o^o -f^t>ib, ±IS7 -r ;u 

^iH^ii^MF 1 ^fflv^Z^CJ; 0, LED!!STOoW7^ 
^ ^ SR*t F 1 «:I^^^M0 7 2%K«4?Lfc 0 
[0 0 3 7] 

ClOcfc d v£:ft 5 1 0 nm<7)frltT&Mm~ttLX®.m 5 1 0 n mjg 6 0 5 n 
[0 0 3 8] 

IIIL/:J:7 fc, 0 3©y7 7^f)l± v IS^5 5 0 nm^<b 6 0 5 nmit 

¥^^feffitR a jWKInLti-S Ct^Wo 14 ( a ) tc^i" 14 
(±, 5 5 0 nmJil±6 0 5 nm^TOli^^ «fc J£v>|&H, -f&fc*, 5 1 
0 nm®6 0 5 n m&TOfEfflKfc^T & , ti&<?> "TM^ftlEffl^istt^ <fc & 
frit&MmZ&TZltr^&o Z<Dm&, 1 0 nmi@5 5 0 n m«§<7>$E 

H K *3 tt * ^7tiiii^<7)1g:T(iTO?tfefFfffim R a 0|pj± K L T u> & 
?££5 5 0 nmfl±6 0 5 n mJ^T^HH^istt^^itii^O^H «fc 
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[0 0 3 91 

HUJRi-4^*J>, ?£:K5 5 0 nmH^lt^^Ttitii^^i^^^^Loo, 5 5 
0 nmJ£JLt6 0 5 n m&T<Dmm^&tf &fr±MM^ZMm$lZii$.'J?Zit2> - t 
«i L^ 0 ^TtiiiW^fMi-^^MtaHfi, 5 5 0 nm^±6 0 5 

nmJ^T<7)|£Hr*l75^ji^i-<2)>r <h Lv>*«, C OvSftiefflWl^&tt 

[0 0 4 0] 

±te^)^JT'(i, LEDi^^LT, %k1t\Z - 4 6 0 n mgJtO 

ffeLED^ftfflLTV^^ «^<7>*M(4, %^^-^«^4 0 0 n 
±4 9 0 nm^T^iW:*^ LEDf^tfflv^l^:iit^-6, 
[0 0 4 1 ] 
[7 -f )V 9 F 2 ] 

'#CK, 15 (a) jsitf (b) *&mt*>o HI 5 (a) C4, 7^;^WF2 
<7>5HfoijM£^U EI 5 (b) 14, ;07^^WF2^fitLEDI!^ 

[0 0 4 2] 

U5 (a) tc^-fctd^, 7^^MF2T1i, tfi5 10nm«iia 
^U*tLT^S5 6 0 nm^«b 6 0 5 n mO^it^^Jt^ LT^& 0 ,2(7)4 
d£:7^?gr>MF2£ffi^&c<!:^4 r> % ^i^gfeM^R a (4 7 2 tcii^pL 
, 7fe^(4 9 0%^?^L^o 
[0 0 4 3] 

.10 4 n ^«5 1 0 nm<7)5Hfo§j!^CttLTr£ft5 5 0 nm- 6 0 5 n 
^IJ Ltcffb, LED BSB^^oTOff fefHiffitfc R a £ H ft± £ -it £ C t 
[0 0 4 4] 
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[7 J ;^WF3] 

HI 6 (a) is XI/ (b) «:#l!B.-r* 0 H6 (a) 14, 7^^WF3 
0$HteS8ifls££?FU H6 (b) (4, 7 * A'^fflJ^tF 3 *ffiz.tzLEDmWitM 

[0 0 4 5] 

16 (a) frht>fr%> X 9 K, 7^^MF3li, $S5 7 5 nmJii5 9 
0 nmJ^T<^IEH^Jott*^^ia^7&MfeW?SStEH (#lRf47&ft5 lOnm) 
a>5Hfa£jfi2gtf> 9 5%^±# Itv^o Z<D7 4 )V9Wti¥ 3 ^rfflv^C 

ti:J:0, TO?£feiNffiifcR a(46 $K$mi,tz 0 7^^MF3^ 

[0 0 4 6] 

^Oi ^ 5 10 nmCO^Tfeitii^^^LT 5 7 5 nmWi5 9 0 nmJilT 

<Dmm<?) jtm&m* rn.fr \z 5%tzam.^^^tfz7 ^ )i<?mzm^x i>. to 

[0 0 4 7] 

[•7 J )V?UWF 4] 

El 7 (a) is XX/ (b) El 7 (a) 14, 7 4 frtUUF 4 

<Dft1t&i&mZ7FL, M7 (b) t4, :07^H»ttF4 «H»x.fcLED!!a9J 

[0 0 4 8] 

07 (a) ^"bfr^a 4 -9 tC, 7-fJ^MF4lt tfi5 7 5 nmtt±5 9 
0 nmJ^TO|Effl^i5tt^^7feii^76 ? flll^^RIEH (^llx.(«S5 1 0 nm) 
o^itil^o 1 0%<djk^ £ L^tLtv»^v^ SWF 4 

SifctCfctK TOififeiHiffitfcR a (±8 2^t±mzmnLtZo 7^4, 
7-f ;i/*^#£ffiv*&v^^:)fc;£(7>8 0%"C*o^ 0 TOiffeiHiffi^R a<7)|o] 

Z<Vtz&, KMtfZtiX *>/h£ < %2>Z tltfti L < 
[0 0 4 9] 

Z<DX o t«5 7 5 nmJAJL5 9 0 n mJ^TO$&ffl05^^W£lt&07£ 
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ftlEH (00 x. If 5 1 0 n m) <7)5t^iliMO 1 0 % K it^K fl£# Lfc7 ;w 
L, Sft5 7 5 nmW±5 9 0 ri mJ^TO|£B05h)fc;iiW£ £ ftJJJLtiftT S -£ 

[0 0 5 0] 

[1 4 )U9UttF 5] 

M8 (a) ioiLK (b) £#J!B1-* 0 H 8 (a) (i, 7^^MF5 

O^iiii^^^L, IH 8 (b) (i, ^<7)-7 >r ;i>*gB#-F 5 £ff z.tzL E DJSW 
«b Mitt 2 ft tzitnfritftM ^^Ltv^o 
[0 0 5 1 ] 

1118 (a) frhfofrh X ? iZ y 7^^MF5li, M5 7 5 nmtt±5 9 

o nm&T<vmmiz&tf&ftitm&m*m<vwimm (®ix.{«K5 ionm) 

[0 0 5 2] 

•7>r ^*«TF 5 fcffl^&^fcfcJ: »), L E DJBUEjfcSO^fcfeWffi&R a 

Tfcj^o^m^iaT^ i o %viftx~$>fti£ , nffli4^t>^-cima^v^ 0 

[0 0 5 3] 

W±o;H^H>5J: -9 tc, r^ft5 1 0 nmW±6 0 5 nm^TOilTj^ 

a £rp]±£-£&vl<h7!> ? -e#& 0 
[0 0 5 4] 

5 5 0 nm^±5 9 0 nmftTtiiitWMi, dO?£;ft|EH<7>5Hfc 
^«^£1fe<a&;g|EH05Hfr8i§^£> I 0-9 5 $ £*r1"£ 7 -r ;w 
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a £|n)±£-e&»r £ri ? -e#& 0 5 5 0 nmW±5 9 0 n mWT^Ki&BKfclt 
HfeOjft*ieHUiJtt4«-*«iis|s© 5 0%W±9 5^T%^T 
tcplp-T £ :WU<, 70 %m± 9 5 WT%mT^P!gn-r<i> C <!: ^MCSf 
Sfc, i££5 5 0 nmKi3lt& frjteitiMSfcaR^S-frT 

[0 0 5 5] 

m — o #bs ^ t ^ -r o 

[0 0 5 6] 

(mmmm 1 ) 

£i\ H9 (a) £#!BLfcri f <b, MBflO L E DiB^7fci«i 1 Ollii 
[0 0 5 7] 

H9 (a) tc^i"L ED.BS0^«(i> 1 Cig?n/>:LE 

[0 0 5 8] 

. ^mmfmx'U, l e dut- 9 2 a*? >j 7 ? y°mmx&u 9 1 w±m±h 

D5IT-9 2 ±(OnMtnKMlz]%m£tir^^ 0 LEDi^9 2±i:i±, S1S9 
[0 0 5 9] 

#JM9 3<D\Hm^m^nx^^mit'^mt, led«t-9 2frhtmzti 
/:^cmu MitH^ti^^, i£jtz%-fz> 0 &mdnfrh&z>it<nfcm±, l 

EDii^l 2 frbWttt£tiZit<7)ifo0:± 19 *>ft^ 0 fflxJ*, LED^T-9 2 t L 
T, #fe^|§i-^>LED^-7 y^fflv^^, mit^jntLXa (Y • Sm) 3 
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(A 1 • G a ) 5O12 : C e , ( Yq. 39 G do. 57C e 0. 03 S mo. oi) 3 A 1 50l2 
[0 0 6 0] 

H^) ^<b«WL^fl!liSS:^rL-Ci/»*o JM*WKI±, BMiS&9 3fi, LEDfT- 
1 2 0*t^Si •) ig^>ESS:#*>> LEDif9 2 <7>iij £ X *) 
^tt^Rtt^^ 9 3<7)ffiiJ®(±, LEDff9 2 OffiiJHg&£Ifc *) H 

[0 0 6 1 ] 

wbi^9 3 (Dfcj&umi, mm, m 1 o n^-r «t ? k L-cfi^ - & 

0 i-T\ LED|^4 4 ^ttL/:If 4 1 ^ffltt^o $1 

Mf^T- ti > LEDfi 1 4 4^7')7 7 0 f 7 "7°^ Cio 4 1 L T 

^tv^o wmmwi (mam *w$n^iR4 2£«u n:t» 

Jp:^ ii. #ijx.(i:0. 02-1. 1 mmfIJg-C£> *K ?LOES(iL EDf^4 4 <7) 
W^Uft OfllxJi* 0. 3-1. 0 mm) J: *) fc7v£ (Wx.(JT0. 8 mm) H 

pXTE £ o 

[0 0 6 2] 

1^^-/4 3T«¥rtfbL, US 4 2 £MU 

l^fclROKK ZtiZ* *K LEDIT-4 4W^^iiRM«^f) 

[0 0 6 3] 

*nm*m<r>y ^^M9 4 ±ieowra 9 3 <o^m csi $ *u 
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[0 0 6 4] 
[0 0 6 5] 

LED3R : f9 2^f>ttW$ii3t*l±, Wfl&SG 9 3 <0^it^%^m^ U 
[0 0 6 6] 

7t9 5(i, ^ll^ti'lll 2 U^-fJ: -? 4****«:tLTV»a^ 7 SIM* 9 

4 sraai-^ae-c, ms (b) tc^-rj:^^^***-*-**^ 

[0 0 6 7] 

i9t(i, mWL9 1 ±H 1 oco L EDIT- 9 2 ^H^nt^SW 1 
El^£*i-Cv>&75*\ 1 _tK2Sig£*i* L ED3IT-9 2 iMtfeotU 

v\, IIS«LEDli 1 9 2M9 l±i:lt^titv^i|^ ^LEDfT9 

Ti:^t-& m^nmfm iz^xi>mx&z2> 0 

[0 0 6 8] 

(Htttf&JE2) 

El 9 (b) Sr#J».L *#£9!?> l E 2 Ollii?:^ 
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tK&mm<7)mi&$:^LT^&fr\ ®m9 2 ^?»j-9 4 iosegM^^is 

v^&& 0 HU^<7)^MBS-eti. mmU 9 3^7^ ^*3W9 4 tOPiU^IW 
#ftLTv^75*, #flitg|$9 3 t 7 4 )V?mt$ 4 t^'ff Lt 

3t7-f ***P#9 4<7>ifM9 6 Ufcv»T, H^*^KO#H' 

■cf^K-rnif, w^9 3 t-7<)V9w&$ 4 tor^s^s^^ct^ 

ti4^t4fiH/»o WflagR9 3 7 ^ juf UW9 4 fc£>Wi::{±f|R 

[0 0 6 9] 

El 9 (c) fc#HSL&7& s <b, ^f&f^OL E Di^f lot 3 (?) iMi^liii 

-t-& 0 *mmmm<7) l e dbsb^«^ 2 <Dnm%m^&ifz> l e dbsem^ <h 

[0 0 7 0] 

R*t«9 7(±, LED^9 2<D%mUfrh\&tzit* : &WL9 lfrhm^fr&Tj 

®{±, LEDtT-9 2 Htr J: -? i:^$nrv»4, |»LEDt 

?9 2«9 1 _tHH2S£ft-Cv>&i&£\ L EDfT-9 2 K*frl£1-&tfc1lK:H! 
□SB (Jta?L) J& c ^Jfc£ftrt:K*t«9 7 ^Mit^i Lv> 0 £tf>«r£\ R 
U«9 7 0MP«OrtinBj&*Rltigfc LTMtio £&M£9 TUtftlfbtifcH! 

[0 0 7 1] 
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[0 0 7 2] 

(flMBS 4 ) 

@9 (d) «r#HB.Li** f <b, ^^WLEDP.S0^7fc^(7)^4<7)^Mff^^f^ 
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